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Improyemeats in Retractable Finger Feeding Drams for Crop 
Harrestii^ Machines. 



We, Sperry Rand Corporation, a Cor- 
poration of the State of Delaware, United 
States of America; of 1290 Avenue of the 
Ammcas, New York 19, in the State of 

5 New York, United States of America, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, 
and the method b^ which it is to .be per- 
formed^ to be particularly described in :aid 

0 by the f ollowidg statement :— 

This invention relates to retractable fin^ 
feeding drums of a kmd which has been 
known for some time in the combine, or 
grain harvesting, art. The aggressiveness of 

5 fiiese feeding devices in grain crop harvesters 
tias recently led to attempts at tiieir use on 
forage, or green crop, harvesters. Contrary 
to expectations, the retractable finger feed- 
ing drum has not proved to be completely 

0 satisfactory in handling green cut forage 
crops. It has exhibited a tmdenc^ to be- 
come wrapped with crop material, particu- 
larly when handling succulent leafy material 
such as sudan grass or the like. This 

5 material has differmt'physical characteristics 
from those of the dry straw type material 
commonly encountered in girain harvesting. 
The wrapping of the drum by green forage 
crops is initiated by the adher^ice of ma- 

0 ter&l to the shg^tly protruding ends of the 
fingers when in their fully retracted or crop 
release positions. The fingers themselv^ con- 
ventionally protrude through a rocking bear- 
ing block held captive at the dnmi drcum- 

5 ference by an external or out^ bradcet. 
If the fingers retract inwards beyond the 
thickness of the outer bearing block brackets, 
they may strike the brackets upon re-emer- 
gence with resulting damage to tlie mecha- 

3 nism. If the retracted fingers protrude 
beyond the surface of the bearing block 
brackets, as is the custom in the combine or 
grain feeding devices, the drum will become 

U' .3 



wrapped when operating on certain green cut 
forage crops; Thus, the finger ends must be 45 
stoped in their most retracted position with- 
in the limits of the thickness of tiie outer 
bearing blodc brackets. The manufocturing 
problems and costs to achieve this precise 
relationship betweai the fin^ ends and the 50 
drum is prohibitive because the reladonship 
is affected by an accumulation of the manu- 
facturing tolerances of a large number of 
preceding dements and sutvassemblies. 

The pr^oit invention seeks to elindnate 55 
the wrafming problems which previously in- 
hibited the successful handling of green cut 
forage, crops with a retractable finger feed- 
ing drum. Moreover, it aims at enabling the 
successful feeding of forage ax)ps with a 
retractable finger feeding drum with no 
tightening of the manufacturing tolerances of 
any of me elements or sub-assemblies over 
those in eSect for the manufacture of similar 
drums for use in grain crop harvesting opera- 
tions: and with no increase in the manu- 
factiuing cost To this md. the invention 

Erovides that each outer finger guide or 
earing block retaining bracket, which is 
conveni^dy stamped &om sheet material, 
includes a pair of upstanding flanges dimen- 
sioned so as to mask the tip of the associ- 
ated finger in its fully retracted position. 
The flanges may be stamped out of portions 
of the sheet from which the ^brackets are 
formed and which were previously cut off 
and discarded as scrap, and are preferably 
contoured so as to provide no' abrupt pro- 
jections upon which crop material can 
adhere. 

Advantageously, the flanges project radi- 
ally from the drum surface so as to enable 
the outer ends of the retractable fingers to 
withdraw below the edges of the flanges for 
positive crop material stripping white pro- 85 
jecting beyond the inner surface of the bear- 
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ing block retaining bracket. Tigjiter manu- 
facturing tolerances, and the accompanying 
iocreased production cost, are thus r^dered 
unnecessary, ^ , 

5 A preferred embodiment f the present 
invaiuon will now be described, by way of 
example only, with ref^oice to the accom- 
panwig drawings in whidi : — ^ 

Rg. 1 is a fragmentary plan view of a 
10 GTop consolidating auger and retractable 
finger feeding drum; o o 

Fig 2 is a cross-section on the ime z — 
of Rg. 1 but with the drum displaced ap- 
proodmatfily 90° counter-dockwise from the 
15 position shown in Fig. 1; 

Fig. 3 is an enlarged fragmentary section 
on line 3—3 of Fi^. 1; 

Fig. 4 is a scrap section on the Ime 4 — ^ 

20 ^^Fi^s'is a detailed view of the bearing 
blodc retaining clip; and ^ ^ . , , 

Fig 6 is a detailed view of the WanK 
from which the bracket of Fig. 5 is foraaed. 
A major element of forage harvester 

25 headers of the kind with \iiiicfa the present 
invention is concerned is a transvers^y 
disposed auger or drum havmg helical flight- 
mg of opposite hand at the respective ends 
dTthe auger, and some form straight r^- 

30 wardly operating feeding mechamsm m tne 
c«tre of the header to feed rearwardly toe 
crop material that is swept inwardly to the 
centre of the auga: by the ouflymg fli^tmg. 
Thus, referring first to Fig. 1 of tiie drawings. 

35 an dongatedhoUow cylindrical ferfmg<taim 
OT aug^lO has hdical flighting 11 and 12 
of opposite hand fixed on the outer surfece 
thCTeof adjacent its respective ends. ^ 
central section of the feeding dnun is free 

40 of flighting and constitutes a feeding drum. 
Thedrum 10 rotates about its own central 
longitudinal axis in the <Mrection of the 
arrow 14 in Fig. 2. in which also the broken 
line 15 indicates a plane parallel to the 

45 ground over which the fora^ harv^ter 
travels in the direction of the arrow 16. 

The crank rod 18 (Fig. 1). is located 
eccentrically within the cylindrical drum and 
is supported by crank arms 19and 20. Th^e 

50 in turn are attached to shafts 21 and 22 
which are. respectivdy, joumalled m bear- 
ings 24 and 25. The bearmgs are mounted m 
mternal plates, or spiders, 26 and ^ dis- 
posed inside the cylindrical drum 10. The 

55 shaft 22 projects laterafly through the por- 
tion of the drum or auger 10 supporfang the 
flightmg 11. The outer end of the shaft 22 
is nmdly attached to the frame or hou^g 
(not shown) of the forage harvester header 

60 to prevent the crank from rotating relative 
to the base frame of the machme. The cylm- 
drical drum 10 rotates about the common 
axis of the bearing 24 and 25 which are 
coaxial with the drum m the manner which 

65 is conventional in the combme harvester and 



grain arop feeding art. Four sets of feed 
fingers 30 nave inner ends 31 (Fig. 2) carried 
by sleeves 32 which ar joumalled on the 
crank rod 18 so that, as cylindrical drum 10 
rotates about its own axis with the crank 70 
arm 18 hdd stationary by the andiored end 
of the shaft 22, the fin^ 30 will oscillate 
and progressivdy extend and retract relative 
to the circumference of the drum 10- 

The fingers pass through radial apertures 75 
34 (Fig. 3) m the drum 10. Each such aper- 
ture accommodates a finger guide or bearing 
block 35 which is hdd in place by a pak of 
slotted retainers or brackets 36 and 38 of 
genearally known form. The inner retainer 80 
or bracket 36 has a slot 30 lying in a 
plane radial to the drum 10 and through 
which the fingpr 30 passes. The bearing 
block 35 is also provided with a dia- 
metral hole through which the finger 30 85 
slides, and whilst being retained in the aper- 
ture 34 is free to rock about an axis lymg in 
the drcumferential wall of the drum. The 
broad arrangement as so far described oper- 
ates in known manner. 90 

The bearing block 35 is held capdve on . 
the drum 10 by the outer retainer or bradcet 
38. This bradcet has a part-cylindrical cai- 
tral zone 40 contoured to smt the bearing 
blodc and gener^y planar ear portions 41 95 
and 42 at opposite ends. The bradcets 36 
and 38, and hence the bearing blodc 35 are 
held in place on the drum 10 by a pair of 
studs 44. 

The outer bracket 38 is shown in Fig. 5. 100 
A central slot 45 is formed in the central 
zone 40 of the bradcet and overlies the aper- - 
ture 34 in the drum to allow the fin^ 30 to 
project through the slot 45. A pair of out- 
turned flanges 46 and 48 are formed inte- 105 
grally with the bradcet 38 along the opposite 
longer sides of the slot 45 and form gener- 
ally flat part-annular projections on the outer 
face of the drum 10. The maximum radially 
outward projection of the flanges occurs at no 
the centre of the slot 45. and dinainishes to 
zero at its ends. When a feed finger 30 is m 
its innermost or fully retracted position, as 
iUustrated in Figs. 3 and 4, its outer rad 50 
is withdrawn bdow the rims of the flanges 115 
and as the fing^ retracts to this poaLtion. the 
flanges 46 and 48 positively strip any crop 
material from it. The leading and traihng 
ends of Ae -flaifges cannot pidc up crop 
materia.* 120 

Fig. 6 illustrates a blank from which the 
bracket 38 of Fig. 5 is stamped. Tlie broken 
lines 51 and 52 in Fig. 6 indicate ^e 
boundaries of portions of mateml 46^ 48^ 
which are customarily cut out of the blanK 125 
and discarded as sorap, but which are now 
bent radially outwards along the Imes 51. 
52 to form the flanges 46 and 48 in the 
same sm^e stamping operation for produc- 
ing the bracket 38. 130 
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Due to the cumulative effect of the manu- 
facturing tolerances of the crank assembly 
and its components; the bearing mounts for 
the orank and feeding drum, and even the 

5 header base frame on which the drum 10 is 
joumalled. it is difficult to predict in any 
given assembly precisely where the end 50 
of a fing^ 30 will lie, relative to the sur&ce 
of the drum 10, when the finger is in its 

10 fully retracted position. If this outer end 
retracts below the main body portion 40 of 
the outer bracket 38, there is a danger that 
it will strike the edge of the bradEct slot 
when it next emerges. This possibility is 

15 readily avoided in the feeding drums for 
grain crops, or other dry straw-like materials, 
by simply forming the feed fingjers of suffi- 
aent length to ensure their remaining proud 
of the outer surface of the drum 10 under 

20 the worst |x>ssible conditions of cumulative 
manufacturing tolerances. This solution, 
however, is inadequate for feeding drums for 
forage or greai cut crops because the pro- 
truding ends of the feed fingers cause the 

25 green cut material to wrap around the drum. 
The sheet from which the outer bearing 
block bradcet is formed, is slightly in excess 
of one sixteenth of an inch thick. To success- 
fully feed forage orops with the usual re- 

30 tractable feeding finger drum construction, it 
would be necessary to construct the drum in 
such a manner that the end 50 of each feed 
fingCT 30 wouW lie within tiie one sixteenth 
of an inch space between the inner and outer 

35 surfaces of the outer bearing block bracket 
wheaa the finger 30 is fully retracted. With 
the bracket of the present invention, the 
limits within whidi the emd of the feed 
finger must lie, when fully retracted, extend 

40 from the inner surface of the main body 
portion of the bracket to the radially outer- 
most edges of the flanges 46 and 48. This is 
a distance approaching one-half inch and is 
readily achievable with present manufactur- 

45 ing tolerances of the grain crop retractable 
finger feeding drums. Thus, flie modified 
bracket, alone^ converts the grain crop feed- 
ing drum for use with forage crops at no 
increase in the cost of the overall structure. 

50 Since the flanged bracket in no way detracts 
from the ability of the drum to feed grain 
crops, a single drum construction including 
the bracket of the present invention, may be 
used for both gndn and forage crops. 

55 Although the invention has hem described 
with reference to the accompanying draw- 



mgs as being a pair of finger tip masking 
flanges 46. 48 which are formed integral with 
the retaining bracket 38 by which toe guide 
block 35 is hdd captive on the drum 10, 60 
it is to be understood that the flanges may 
be formed separately and secured, dther 
sin^y or as a pair united by an integral 
ap^tured web, dnrectly to the surface of the 
drum 10. This construction is particularly 65 
applicable in the case where no external 
retainmg bracket 38 is used. Where the 
flan^ are secured directly to the surface 
of the drum 10, their maximum radial height 
will be sufficient to mask the tip 50 of a 70 
finger 30 in its fully retracted position. 

Alternatively again, tthe material of the 
drcumfermtial wall of the drum 10 may 
itsdf be deformed radially outwards to pro- 
vide the masking flanges 46, 48. 75 

Furthermore* althou^ the masking flanges 
46, 48 have been described and shown as 
plane segments of a circle, alternative con- 
tours could be adopted if preferred — e,g., 
segments of an ellipse. so 

WHAT WE CLAIM IS:— 

1. A retractable finger feeding drum for 
a a*op harvesting machine wherein each 
finger projects through an ap^ture in the 
cylindrical surface of the drum, which apa:- 85 
tore is flanked by a pair of upstandmg 
flanges of a radial height sufficient to mask 
the free cDd of the finger in its inermost 
retracted position. 

2. A feeding drum according to claim 1 90 
wh^:em the aperture in the drum is a slot 

to accommodate the angular displacement 
of a fingar during its reciprocation betwe«i 
the extended and retracted positions, and the 
flanges are plane segm^ts of a drde sub- 95 
stantially co-ortensive with the slot 

3. A feeding drum according to claim 1 
or 2 wherein the flanges are formed integral 
with the external retaining l^adcet for the 
conventional rockmg guide block through 100 
which a finger passes. 

4. A retractable finger feeding drum sub- 
stantially as hereinbefore described with 
reference to the accompanying drawings. 

For the Applicants: 
HOLLINS& CLARK. 
Chartered Patent Agents, 
14, Woodlands Parade, ffiigh Street, 
Watford, Hertfordshu-e. 
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